Characteristics of thyrotropin releasing hormone (TRH) receptors in rat brain.
Characteristics of TRH-receptors were studied in the rat central nervous system (CNS). Ion species, pH and temperature importantly influenced TRH-receptor binding. Subcellular distribution of TRH-receptor binding revealed that synaptic membranes had the greatest percentage of total sites. Scatchard analysis suggested that the rat CNS had two distinct TRH binding sites with apparent dissociation constants (Kd) of 5 X 10(09) M and 13 X 10(-8) M. Receptor activity is sensitive to trypsin and phospholipase A digestion, suggesting that protein and phospholipid moieties are essential for the binding of [3H]TRH. Thiol reagents reduced the binding activity of the receptor, suggesting that an intrachain disulfide bond may form an important constituent of the binding site for TRH. The TRH-receptor in the rat brain was successfully solubilized with non-ionic detergent Triton X-100. On gel chromatography with Sepharose 6B column, the solubilized TRH-receptor molecule eluted at the fraction corresponding to an apparent molecular weight of 300,000 daltons, with Stokes' radius of 5.8 nm. The regional distribution of TRH-receptor binding was examined to clarify the site of TRH action. The highest level of binding was in the hypothalamus, cerebral cortex and hippocampus, indicating that TRH affects the CNS function mainly through the limbic system, cerebral cortex and hypothalamus. Moreover, tricyclic anti-depressants and Li+ decreased the binding of [3H]TRH. These findings suggest that endogenous TRH and TRH receptor may play the role of a neurotransmission modulator in the brain to control emotional and mental functions.